We show, under the assumption that molecular clouds are isothermal and cores are formed by turbulent fluctuations within clouds, that cores cannot reach a hydrostatic (or magneto-static) state as a consequence of their formation process. Instead, they are either pushed into collapse or they rebound towards a state with the same mean pressure and density as the parent cloud. This is a consequence of the fact that in (nearly) isothermal flows, density peaks necessarily rely on the application of a constant external pressure in order to be static and stable. We remark that Bonnor-Ebert configurations cannot exist in an isothermal environment, since they require a hotter, more tenuous confining medium. On the other hand, rebounding density fluctuations are delayed in their re-expansion by their own self-gravity. We give a crude estimate for the re-expansion time as a function of the closeness of the final compression state to the threshold of instability, finding typical values of the order of a few free-fall times (∼ 1 Myr). Our results suggest that not all cores observed in molecular clouds need to be on route to forming stars, but that instead a class of "failed cores" should exist, which must eventually re-expand and disperse, and which can be identified with observed starless cores. In the magnetically subcritical case, rebound must occur initially at least in the direction perpendicular to the magnetic field, therefore rendering the compressions one-dimensional, and in turn preventing gravitational binding along the field direction, an event which would require an effective polytropic exponent γ ≤ 0. Thus, subcritical regions also must rebound and disperse. However, the turbulent compression is likely to bring more mass into the potential well of the core, and ultimately render it supercritical.
One of the most important goals in the study of star formation is to understand the state and physical conditions of the molecular cloud cores from which the stars form. The prevailing view concerning low-mass-starforming cores is that they are quasi-static equilibrium configurations supported against gravitational collapse by a combination of magnetic, thermal and turbulent pressures (e.g., Mouschovias 1976; Shu, Adams & Lizano 1987; Fiege & Pudritz 2000; Curry 2000) . When considering only thermal pressure, two variants of the equilibrium structures are usually discussed: either singular isothermal structures, with diverging central densities and smooth r −2 density dependence extending to infinity (e.g., Shu et al. 1987) , or finite-central density structures, truncated at some finite radius and confined by the pressure of some external medium, generally assumed to be at higher temperatures and lower densities than the isothermal core (Ebert 1955; Bonnor 1956 ). More recently, the equilibria of nonaxisymmetric configurations have also been studied (e.g., Galli et al. 2001; Shadmehri & Ghanbari 2001; Lombardi & Bertin 2001) .
The support from magnetic fields is generally included through the consideration of the mass-to-magnetic flux ratio of the core, since, assuming that the latter has a fixed mass, the flux freezing condition implies that its mass-toflux ratio is constant (Mouschovias & Spitzer 1976 ). Under isothermal conditions, the magnetic pressure and the gravitational energy scale as the same power of the core's volume; thus, self-gravity cannot overcome the magnetic support if the mass-to-flux ratio is smaller than some critical value, and collapse can only occur as the magnetic flux diffuses out of the cloud by ambipolar diffusion (see, e.g., Shu, Adams & Lizano 1987) .
On the other hand, it is well established that the molecular clouds within which the cores form are turbulent, with linewidths that are supersonic for scales 0.1 pc (e.g., Larson 1981) , and with (magnetohydrodynamic) turbulent motions providing most of the support against gravity, with only a minor role of thermal pressure at all but the smallest ( 0.1 pc) scales. Various efforts have been made at including a turbulent component of support against gravity in (semi-)analytical treatments, particularly by adding a "logatropic" pressure to the isothermal condition that mimics the contribution of turbulent "pressure" to the overall cloud balance (e.g., Lizano & Shu 1989; McLaughlin & Pudritz 1996) . This logatropic pressure intends to capture the observed scalings of density and velocity dispersion with size (Larson 1981) and, by eliminating the size scale to obtain a relation between mean density and velocity dispersion, to recast them as defining an effective pressure. However, this approach suffers from a number of problems. First, it is not clear whether Larson's relationships are real, or an observational effect (Kegel 1989; Scalo 1990 ; Vázquez-Semadeni, Ballesteros-1 Paredes & Rodríguez 1997; Ballesteros-Paredes & Mac Low 2002) . Second, Vázquez-Semadeni, Cantó & Lizano (1998) showed that, in numerical simulations of gravitational collapse, turbulent pressure does not appear to scale with density as would be required by a logatropic effective pressure. Third, this approach omits the fact that turbulence is a multi-scale process, with most of its energy residing in large-scale motions, as indicated by energy spectra that decrease with wavenumber for all typical turbulent flows (e.g., Kolmogorov 1941; Kadomtsev & Petviashvili 1973) . This implies that one cannot assume that the turbulence is microscopic and that its role is restricted to providing support in addition to the thermal energy. This is only the role of the small-scale turbulent modes. The large-scale modes, in the compressible case, produce density fluctuations at scales smaller than their own, precisely by compressing parcels of fluid. Fourth, the thermal (P th I i,j , where I i,j is the unit tensor) and the turbulent (ρu i u j ) pressures do not play the same role in the momentum equation. Instead, the turbulent component of the pressure tensor has terms that involve shear and stresses that have no counterpart in the thermal pressure. Thus, the cores in molecular clouds must be subject to global motions and distortions, as well as mass exchange with its surroundings (in general, to continuous "morphing"), and, in fact, must be themselves turbulent density fluctuations within the cloud (von Weizsäcker 1951; Bania & Lyon 1980; Scalo 1987; Elmegreen 1993; Ballesteros-Paredes, Vázquez-Semadeni & Scalo 1999, hereafter BVS99; Padoan et al. 2001 ). This issue also poses a problem for the idea of confining clumps by turbulent pressure, since the latter is in general anisotropic and transient at large scales.
It is also worth remarking here that a frequent interpretation of the role of turbulent pressure in "confining" cores is that the total thermal-plus-turbulent pressure is larger outside a core than inside it, because the turbulent velocity dispersion increases with size. This is, however, an incorrect interpretation, as the dependence of turbulent pressure with size scale is a non-local property referring to statistical averages over domains of a given size, not to a gradient of the local value of the velocity dispersion as larger distances from the core's center are considered.
If the density peaks (clumps and cores) within molecular clouds have a dynamic origin, then an immediate question is whether they can ever reach hydrostatic equilibrium. Several pieces of evidence suggest that this is not possible. First, Tohline et al. (1987) considered the potential energy curve of an initially gravitationally-stable fluid parcel in a radiative medium characterized by an effective adiabatic (or "polytropic") exponent, showing that it has a "thermal energy barrier" that must be overcome, say by an increase in the external turbulent ram pressure, in order to push the parcel into gravitational collapse. In particular, these authors estimated the Mach numbers required for this to occur. Although Tohline et al. did not discuss it, the production of a hydrostatic configuration within this framework would require hitting precisely the tip of such "barrier", the probability of which is vanishingly small. Second, although Shu (1977) has argued that the singular isothermal sphere is the state asymptotically approached by the flow as it seeks to establish detailed mechanical balance when its parts can communicate subsonically with one another, the maintenance of this configuration for long times seems highly unlikely, as this configuration constitutes an unstable equilibrium, being the precursor of gravitational collapse. If the formation of the core is a dynamical process, no reason exists for the flow to relax onto an unstable equilibrium. Such a state can be used as an initial condition in simulations of gravitational collapse, but does not represent itself a realistic state that can be reached by a gas parcel in a turbulent medium.
1 . Third, Clarke & Pringle (1997) have pointed out that cores cool mainly through optically thick lines, but are heated by cosmic rays, and therefore may be dynamically unstable, as velocity gradients may enhance local cooling. Finally, numerical simulations of self-gravitating, turbulent clouds (e.g., Vázquez-Semadeni et al. 1996; Klessen, Heitsch & Mac Low 2000; Heitsch, Mac Low & Klessen 2001; Bate 2002) never show the production of hydrostatic objects. Instead, once a fluid parcel is compressed strongly enough to become gravitationally bound, it proceeds to collapse right away. The only exception to this occurs in simulations of super-Jeans, yet subcritical clouds (e.g., Ostriker, Gammie & Stone 1999) , in which the whole box is subcritical. We discuss this in §5.
In particular, BVS99 suggested that hydrostatic structures cannot be formed by turbulent compressions in polytropic flows, in which the pressure is given by P ∝ ρ γ , where ρ is the mass density and γ is the effective polytropic exponent. This is because the collapse of an initiallystable gas parcel can only be initiated (i.e, the parcel made unstable) by a (strong enough) mechanical compression if γ < γ c , where the value of γ c depends on the dimensionality of the compression and the specific heat ratio of the gas (see, e.g., Vázquez-Semadeni, Passot & Pouquet 1996) . However, once collapse has been initiated, it cannot be halted unless γ changes in the process, to become > γ c again. In other words, for non-isothermal situations, with γ > γ c , equilibria can be found even if the external pressure is time variable, because the main terms in the force balance are gravity and internal pressure. This is why stars can be formed as stable entities from highly anisotropic, dynamic, time-dependent accretion (Hartmann, Ballesteros-Paredes & Bergin 2001) . For systems that are much closer to isothermal, such as molecular cloud cores, the boundary pressures are indispensible in establishing stable equilibria, which are therefore not expected to exist in an isothermal turbulent medium with a fluctuating ram pressure.
In this paper, we develop this idea further, and argue in favor of the impossibility of molecular cloud cores being hydrostatic entities, but instead being transients, although with low (subsonic) internal velocity dispersion. The plan of the paper is as follows. In §2 we review the virial theorem (VT) and its application to the case of hydrostatic cores, both in the absence and presence of magnetic fields. In §3 we discuss its application to the case of turbulent formation of molecular cores, and show that the isothermal behavior and the transient character of turbulent compressions do not allow the existence of hydrostatic states. However, we also show that, if the cores are not pushed over the thermal barrier, then the re-expansion phase is slower than the compression one, because of the action of self-gravity, and give a crude estimate of the re-expansion time. Finally, in §5, we summarize our results and give some conclusions.
the virial theorem and hydrostatic structures
In this section we briefly review the classical treatment of the VE of clouds (see, e.g., Chandrasekhar & Fermi 1953; Parker 1979; Spitzer 1978; Shu 1992 , Hartmann 1998 . For isothermal, roughly spherical, magnetized, hydrostatic configurations ("cores"), the VT reduces to
where
s is the average internal pressure within the core, c s is the isothermal sound speed, ρ ≡ M/V is the mean density, P ext,eq is the required pressure for mechanical equilibrium at the boundary of volume V , c s is the isothermal sound speed, M φ = c φ φ/G 1/2 is a critical mass, φ is the magnetic flux through the cloud, and c φ and α geometrical coefficients of order unity. This expression describes the balance of a core of volume V and mass M in equilibrium between its self-gravity, an external pressure P ext , and its internal and magnetic pressures. Figure  B1 shows the locus of the equilibrium states in the P ext -V space for a magnetized, self-gravitating cloud for two different values of M . The equilibrium is stable whenever the equilibrium curve P ext,eq (V ) satisfies dP ext,eq /dV < 0. Note that stable equilibria correspond to balance predominantly between the internal and external pressures, while unstable equilibria correspond to a balance predominantly between the internal pressure and self-gravity. Very important for our purposes is the monotonicity of the stable branch of the curve, implying that only one stable equilibrium state exists for a given value of P ext .
Two cases are distinguished, depending on the values of M and M φ (Mestel & Spitzer 1956; Mouschovias & Spitzer 1976 ; see also Shu et al. 1987 ). For M < M φ , the equilibrium is always stable, and the cloud can never undergo gravitational collapse (the magnetically "subcritical" case; dashed line in fig. B1 ), as long as flux freezing holds. However, for M > M φ , since the net force from the combined action of self-gravity and the magnetic field is attractive, the cloud can be pushed over to gravitational collapse if the external pressure increases beyond the maximum value P max .
impossibility of turbulent formation of hydrostatic structures in an isothermal medium
In the standard picture of low-mass star formation, some equilibrium state of the kind described in the previous section is usually taken as the initial condition for subsequent collapse, for example as the magnetic flux is lost by ambipolar diffusion. In this section we show that such configurations cannot remain in equilibrium if we assume that they were formed by turbulent compressions in their parent cloud.
The non-magnetic case
For simplicity, we consider first the non-magnetic case.
First of all, we should note that, strictly speaking, the formalism of §2 is inapplicable if the origin of the cloud is dynamical, because the problem becomes time-dependent, and the time-derivative terms in the VT (the left-hand side, and other terms as well in its Eulerian version; see McKee & Zewibel 1992) not only do not vanish, but may even become dominant (BVS99; Shadmehri, Vázquez-Semadeni & Ballesteros-Paredes 2002) . This implies that a fluid parcel subject to a dynamic compression will not move along the equilibrium curve shown in fig. B1 . McKee et al. (1993) have argued that, for an ensamble of clouds, and only in a statistical sense, the time-derivative terms of the VT may average out to nearly zero. Nevertheless, this clearly does not apply to the evolution of a single fluid parcel.
Alternatively, we can consider an initially gravitationally stable (i.e., smaller than the Jeans length)
2 Lagrangian fluid parcel within a state of uniform density, and let it be compressed by a turbulent velocity fluctuation, so that it becomes a "core" with a mean density significantly higher than the cloud's average. We proceed by reductio ad absurdum by assuming that the final state is also an equilibrium state and then showing that this assumption is inconsistent with the transient nature of the turbulent fluctuations. Clearly, the states intermediate between the initial and final ones are not expected in general to be equilibrium states.
Note that considering a uniform-density configuration as the initial state is important because, as we will see, this is the state towards which the core attempts to return after the turbulent compression subsides. Note also that in this initial state, before the compression, the balance is exclusively between the internal and external pressures acting on the fluid parcel, with gravity playing no role in this case. In fig. B1 it would be located at the intersection of the equilibrium curve with the horizontal line denoting the mean pressure in the parent cloud. For simplicity, we assume spherical geometry.
The only problem for doing this is that the uniformdensity case cannot be addressed by means of the virial hydrostatic condition, eq. (1). According to this equation, the equality of external pressure and the average pressure within the core is only consistent with a zero-mass core or an infinite size for the core. This is a manifestation of the well-known "Jeans swindle". Thus, we must rederive the virial hydrostatic condition in a form that includes the uniform-density state. This requires that the gravitational term in equation (1) vanishes when the mean density inside the core equals the average density in the parent cloud. Using a modification to Poisson's equation appropriate for infinite homogeneous media (e.g., Alecian & Léorat 1988) , the modified form of equation (1) is derived in Appendix A, and reads
where V 0 and V are respectively the initial and final volume of the compressed parcel, M is its mass, and w 0 is a constant defined in Appendix A. The term within the square brackets corresponds to the net gravitational effect. The P ext -V curves for the sub-and supercritical cases of this new form of hydrostatic equilibrium relation are qualitatively similar to the corresponding curves for equation (1), and are also shown in fig. B1 . Of particular relevance for our purposes is the preservation of the properties that a) only one stable equilibrium solution existes for a given value of P ext is preserved, and b) the equilibria are stable for dP ext,eq /dV < 0. With this modified hydrostatic equilibrium relation, we can now discuss the stability and stationarity of the density peak ("core") formed by the compression. For this, we consider the idealized case in which the turbulent compression can be modeled as an extra ("ram") pressure P turb to be added to the external thermal pressure. This brings the parcel to a new equilibrium point on the P ext,eq -V curve, corresponding to a total external pressure P ext,fin = P 0 + P turb . Moreover, the compression has increased the mean density within the parcel (now the core), and, since the flow is isothermal, this implies an increased mean pressure within the core as well. In fact, according to eq. (2), the mean internal pressure satisfies P int > P ext,fin , because the gravitational potential inside the core has been increased. This new equilibrium is still stable if
and unstable otherwise. Let us first consider the case that the final state is still stable. At this point it is important to recall that the turbulent ram pressure is transient and fluctuating, so it must subside after a while. When this occurs, the core is left with an excessive internal pressure and re-expands towards the initial state. Alternatively, if the final state is unstable, it will simply proceed to collapse. Thus, the core either collapses or re-expands after the turbulent compression subsides, but cannot remain in a new stable equilibrium state different from the mean conditions of the cloud. This is a consequence of the property that there is only one stable equilibrium at any given value of P ext , so that after the ram pressure subsides and P ext returns to its initial value P 0 , the core must return to its initial state as well. Note that dissipation of turbulent energy within the cloud cannot lead to the formation of a hydrostatic core; instead, this only marks the end of the compression phase, after which the excess internal pressure will lead to the re-expansion. This is because in this case, the turbulence is the compressive agent, rather than a supporting one for the cloud.
An important additional remark should be made here. One could think that the possibility exists that P ext does not return to P 0 after the turbulent compression because of the increased gravitational potential of the core formed. That is, one could imagine a final (after the turbulent compression subsides) equilibrium configuration with a finite central-density peak, and in which the initial contour delimiting volume V 0 is now at a density higher than its initial value, maintained by the core's self-gravity. The situation is illustrated in fig. B2 . However, one can see that this situation would be unstable. Indeed, note that in an isothermal medium, truncated, Bonnor-Ebert-type configurations cannot exist, because a density discontinuity necessarily implies a thermal pressure discontinuity under isothermal conditions. One could even consider that, if the turbulent compression is supersonic, then the core is bounded by a shock, in such a way that the total pressure outside is given by the sum of thermal and the ram pressures, while inside the core's boundary the pressure is all thermal. This would constitute the dynamical analogue of a Bonnor-Ebert sphere. However, even in this case, after the compression subsides, the shock disappears, and the density and thermal pressure profiles must become smooth again.
In summary, the final hypothetical equilibrium configuration necessarily has to be extended, of the nonsingular isothermal sphere kind (the singular case cannot be reached by pure dynamic compression with a finite Mach number). However, it is well known (Bonnor 1956 ) that extended, non-singular isothermal spheres are unstable. The only possible stable configurations are truncated ones bounded by the pressure of a massless external medium, such as the Bonnor-Ebert sphere. This is again a consequence of the fact mentioned earlier that only configurations in which the dominant balance is between the internal and external pressures are stable, while all configurations in which the dominant balance is between selfgravity and the internal pressure are unstable. We conclude that a final state in which the thermal pressure at the volume boundary is larger than P 0 , balanced by the increased self-gravity of the core are unstable.
Re-expansion time of "failed" compressions
If the core is not compressed to a small enough final state to cause collapse, then the re-expansion process must occur on a longer time scale than the compression process because of the retarding action of self-gravity. A crude estimate of this re-expansion time is given in Appendix B as a function of the minimum value of the ratio ǫ of the pressure gradient term to the self-gravity term in the momentum equation achieved by the turbulent compression. We find that the re-expansion time will be ∼ τ ff / √ ǫ − 1, with τ ff being the free-fall time and ǫ > 1 denoting that the thermal barrier was not reached.
For example, if the two terms reach values within 10% of one another upon the turbulent compression, then the re-expansion time will be ∼ 3τ ff . If they become as close as 1% of one another, the re-expansion time would be ∼ 10τ ff . However, such a precise matching of the two terms seems highly unlikely to occur upon random compressions. The frequency of compressions of a given Mach number at a given level of turbulence (i.e., at a given rms turbulent velocity; e.g., Smith, Mac Low & Heitsch 2000) can be used to estimate the probability of strong enough compressions to push the parcel over the "thermal energy barrier", but this is beyond the scope of the present paper.
The magnetic case
In the magnetic case, the modified virial-balance equation, eq. (2) is readily generalized to
where w φ ≡ αGM 2 φ . The supercritical case (w φ − w 0 < 0) is trivial, as it is qualitatively equivalent to the discussion of the previous section. On the other hand, in the subcritical case (w φ − w 0 > 0), additional possibilities exist. Within the context of the present formalism, there is no chance for the core to become gravitationally unstable as a whole upon the compression because the last term in eq. (3) is supportive rather than compressive. However, since in this case the magnetic pressure is anisotropic, the situation is qualitatively like having eq. (3) holding in the direction perpendicular to the magnetic field, and eq. (2) holding in the parallel direction. Thus, it is expected that the core will flatten along the field direction if either it was initially super-Jeans, or it becomes so upon the compression, and so the spherical geometry cannot be maintained. Such flattened structures have been recently presented as the likely paradigm of molecular cloud cores (e.g., Shu et al. 1999 ).
Nevertheless, not even in this case the core can remain in the compressed state because, in the direction perpendicular to the magnetic field, the compression cannot produce instability, and thus, when the compression subsides, the core must re-expand in this direction. This implies that the final state must return to the initial size of the contour (R 0 ) in this direction. Thus, the net result in this case is that of a one-dimensional compression along the field lines only. However, this in turn implies that collapse cannot be induced along the magnetic field direction either, because one dimensional compressions can only induce collapse if γ ≤ 0 (see, e.g., Vázquez-Semadeni et al. 1996) . We conclude that a subcritical core must re-expand along the magnetic field also. Of course, at this point, the spherical geometry has been lost, and the problem cannot be followed any further with the present formalism, numerical simulations being needed.
Another problem with the conception that the core can remain collapsed along the field, but supported perpendicularly to it, is that it implicitly assumes that the core's mass remains constant. In practice, a turbulent compression causes mass flux across Eulerian boundaries (fixed in space), or, equivalently, it compresses Lagrangian core boundaries (following the flow) to smaller volumes (BVS99), incorporating more mass into the structure contributing to the potential well. Thus, the core, which does not necessarily remain confined to the same Lagrangian fluid element throughout its evolution, can actually accrete mass, and the condition M < M φ can be eventually broken (Hartmann et al. 2001 ; see also Nakano 1998). Moreover, the slow mode of nonlinear MHD waves allows for the possibility of a density increase with a magnetic field strength decrease (Passot & Vázquez-Semadeni 2002) . All of this is consistent with recent observational results suggesting that clumps are in general critical or supercritical (Bourke et al. 2001; Crutcher 2002 ).
Caveats
The treatment in this paper is only approximate, and is far from being free of caveats. First, as mentioned in §3.1, the correct treatment must be time-dependent, as the turbulent fluctuations are continually occurring. We plan to use numerical simulations in future works specifically tailored to test this issue. However, the approach we used, of assuming that the final state is an equilibrium one, and then showing that this is contradictory with the variability of the turbulent ram pressure, is legitimate in showing that it cannot occur.
Second, modeling the effects of turbulence as a simple additional pressure is also an oversimplification, because ram pressure also involves a dispacement of the gas surrounding the core. This is partially taken care of by the fact that the core's size shrinks upon the application of the turbulent pressure, but moreover additional mass is brought into the initial volume V originally occupied by the fluid parcel. Thus, gravitational collapse may be triggered more easily than the pure contraction of the core predicts. Also, this is the process most likely to render most cores magnetically supercritical.
Third, turbulent motions are also shearing, not only compressive, and in general this implies that the density peaks do not maintain their identity for long times. This also implies that the spherical geometry is a gross oversimplification, and that detailed balance between the pressure gradient and the gravitational force in each point of the core is a highly unlikely configuration. Cores can only approach sphericity and acquire a definite identity after they become completely dominated by gravity, but at this point they are collapsing, since stable configurations in which the dominant balance is between internal pressure and self-gravity require γ > 4/3, a condition which is only satisfied at much later stages of the collapse (BVS99).
Nevertheless, we should note that all these realism considerations actually support the idea that hydrostatic structures cannot form in real molecular clouds. That is, in this paper we have shown that, even within the framework of the traditional theory, the existence of hydrostatic structures is inconsistent with the turbulent formation of the cores in an isothermal cloud. The entirely self-consistent approach involves self-consistent numerical simulations of turbulent clouds, which already have shown that hydrostatic structures do not appear (Vázquez-Semadeni et al. 1996; Klessen et al. 2000 , Heitsch et al. 2001 ).
the dynamic scenario
The suggestion that molecular cloud cores cannot be in hydrostatic equilibrium immediately raises two questions: One, how should we then interpret the low (subsonic) velocity dipersions observed within the cores? Two, if the time scale for external pressure variations were sufficiently large, should we not then expect quasi-hydrostatic cores that are hydrostatic for all practical purposes?
The answer to the first question can be found in the scenario outlined in BVS99 and . There it has been suggested that turbulence plays a dual role in structures from giant molecular clouds to cloud clumps, in such a way that it contributes to the global support while promoting fragmentation into smaller-scale structures. The process is hierarchical, repeating itself towards smaller scales until the turbulent velocity dispersion within the next level of structures becomes subsonic, as dictated by a turbulent cascade that implies smaller velocity dispersions at smaller scales. At this point, no further sub-fragmentation can occur, because subsonic isothermal turbulence cannot produce large density fluctuations, and morever it becomes sub-dominant in the support of the structure. In this scenario, a core is made by an initially supersonic velocity fluctuation at larger scale, but during the process the compression slows down, because of generation of smaller-scale motions, dissipation, and transfer to internal energy, which is however readily radiated away. Thus, in this scenario, subsonic cores (some of them collapsing, some re-expanding) are a natural outcome and the ending point of the compressible, lossy turbulent cascade. Work is in progress for the formulation of a quantitative model.
Concerning the second question, it is important to remark that, under the average cloud pressure, a fluid parcel is bound to have the average cloud density, and cannot be an overdensity. At any rate, once a core has been formed by a compression, and is not brought into a collapsing state, it may take longer to re-expand than the time scale for the ram pressure to subside, due to the retarding action of self-gravity, as we have shown. Thus, failed cores may have lifetimes of several free-fall (or sound-crossing) times, i.e., a few Myr. This is over one order of magnitude shorter than estimates based on ambipolar diffusion (see, e.g., McKee et al. 1993) , but is consistent with recent observational estimates of core lifetimes (e.g., Lee & Myers 1999) . Indeed, the long ambipolar diffusion time scales were necessary to explain the low efficiency of star formation in the old hydrostatic paradigm, but in the present scenario, the low efficiency is a natural consequence that only a small fraction of the mass in a molecular cloud is deposited by the turbulence in collapsing cores .
conclusions
In this paper we have argued that the final state of isothermal fluid parcels compressed into "cores" by turbulent velocity fluctuations cannot remain in equilibrium. This is due to the isothermalicity of the flow, and to the fact that the fluctuation is transient. These imply that, during the compression stage, the core's density and internal pressure rise, balanced by the extra turbulent pressure. When the latter subsides, the core is left with an internal pressure excess, and must again re-expand, except if it was compressed strongly enough that it is pushed into gravitational collapse. Although this argument is conceptually very simple, we believe it has been overlooked in the literature because the hydrostatic state is normally considered as an initial condition, without asking how such state was arrived at, and because the turbulent pressure is implicitly assumed to be "microscopic" (i.e., of characteristic scales much smaller than the core), neglecting the fact that molecular clouds are globally turbulent and that the bulk of the turbulent energy is at the largest scales. The latter fact suggests that the cores can be themselves the turbulent density fluctuations.
In the magnetically subcritical case, a turbulent compression could push a fluid parcel into instability only along the direction parallel to the field, but it could also change its mass-to-flux ratio until turning it supercritical. We also showed that, if the core is not compressed enough to cause collapse, the re-expansion time is expected to be larger than the compression time due to the retarding action of self-gravity. Under reasonable conditions, we do not expect the re-expansion time to be much longer than several free-fall times. This may have the implication that many observed cores are not on route to forming stars, a possibility consistent with the fact that molecular clouds typically contain more starless than star-forming cores (e.g., Lee & Myers 1999 ; see also Evans 1999 and references therein). These results are consistent with the fact that numerical simulations of turbulent clouds do show the formation of collapsing structures, but never the formation of hydrostatic cores (Vázquez-Semadeni et al. 1996; Klessen, et al. 2000; Heitsch et al. 2001) . Only simulations that have total masses larger than the Jeans mass, but a global subcritical mas-to-flux ratio (e.g., Ostriker et al. 1999) , can form hydrostatic flattened structures, because in this case the initial conditions already imply a gravitational binding, rather than it occurring as a consequence of the turbulent compression. Moreover, since the simulations have periodic boundary conditions, they cannot accrete more matter in order to become supercritical. But we consider that the realistic situation is that in which the fluid parcels start out gravitationally stable and are pushed to collapse by the turbulent compressions, accreting mass during the process, and therefore eventually becoming supercritical as well, or else rebounding.
We thus suggest that hydrostatic configurations have no room in the process of star formation in turbulent, isothermal molecular clouds. Theories of core structure and star formation should consider the fact that core formation is a dynamical process. This probably implies that the density profile in cores is a function of time, and therefore not unique. This may be in agreement with the fact that recent surveys find distributions of the scaling exponent, rather than clearly defined unique values (e.g., Shirley et al. 2002) . Another implication is that fundamental properties like the star formation efficiency may be statistical consequences of the turbulence in molecular clouds (Vázquez-Semadeni, Ballesteros-Paredes & Klessen 2002), rather than depending on ambipolar diffusion to break the equilibrium state.
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APPENDIX hydrostatic condition for the modified poisson equation
In order to obtain the relation between P ext and R (the cloud's radius), we can use the VT directly. We denote the average background density by ρ b . The modified Poisson equation for an infinite, uniform medium reads (e.g., Alecian & Léorat 1988) ∇ 2 Φ = 4πG(ρ − ρ b ) (A1) We assume that the cloud has constant mass M and is constrained to be spherical with radius R. The internal pressure P int is given by P int = c 2 s ρ int , (A2) and the cloud is constrained by constant external pressure P ext . Thus, for a cloud with density ρ 0 , we have
we have
The virial gravitational term w = V ρr i g i dV becomes
From the VT, we have 2(ǫ th − τ th ) + w = 0, 
Fig. B1.-Qualitative behavior of the required external pressure for equilibrium Pext as a function of the volume V of the core, for both equations (1) (using the regular form of Poisson's equation; solid lines) and (2) (using the modified Poissin equation; dashed lines). The monotonic lines correspond to the magnetically subcritical case (M < M φ ), while the lines with a maximum correspond to the magnetically supercritical case (M > M φ ). The horizontal dotted line represents the mean thermal pressure P 0 in the parent molecular cloud of the core. Fig. B2 .-Qualitative one-dimensional density profiles of the initial state (dashed line) and the final hypothetical equilibrium state (solid line). The fluid parcel to be compressed by the turbulent fluctuation is initially at the same density as the rest of the medium, and is bounded by an imaginary Lagrangian contour of radius R 0 . Once the turbulent compression has subsided, it is left in a more centrally condensed state, maintained by the increase gravitational potential of the core. The thermal pressure at the Lagrangian contour, now at position R 1 , is larger than its initial value because the density is also larger and the behavior is isothermal. This state, however, is unstable.
